
ltiun

This document is provided by the U.S. Centers for Disease 
Control and Prevention (CDC) ONLY as an historical reference for 
the aquatics and public health communities. It is no longer being 
maintained and the data it contains may no longer be current 
and/or accurate. The CDC Healthy Swimming website is the most 
current source of information on safe water, waterborne diseases, 
best practices and all other water-related information. It should be 
consulted first at: http://www.cdc.gov/healthywater/swimming/ .

Persons with disabilities experiencing problems accessing this 
document should contact CDC-INFO at CDC-INFO@cdc.gov, 
800-232-4636 or the TTY number at (888) 232-6348 and ask for a 
508 Accommodation PR#9342. If emailing please type "508 
Accommodation PR#9342" without quotes in the subject line of 
the email.

http://www.cdc.gov/healthywater/swimming/
http://www.cdc.gov/healthywater/swimming/
mailto:CDC-INFO@cdc.gov


Suggested Health and Safety Guidelines for

Recreational 
Water Slide Flumes



SUGGESTED HEALTH AMD SAFETY GUIDELINES FOR

Recreational Water Slide Flumes

JU L Y  1981

U.S. D EPA R TM EN T OF H E A LTH  A N D HUM AN SERVICES
PUBLIC H E A LTH  SERVICE 

CENTERS FOR DISEASE CONTROL 
Center fo r Environmental Health 

Environmental Health Services Division 
Atlanta, Georgia 30333



PREFACE

The recreational water slide flume industry is expanding into States which 
do not have adequate regulations to control the health and safety features o f  
these facilities. This publication, therefore, has been prepared to assist State 
and local health agencies develop practical water slide flume safety and health 
regulations. These guidelines, along with the appropriate inspection and enforce­
ment procedures, should serve as the foundation for establishing practical regu­
latory programs. The technical content o f  the guidelines suggested may have to be  
modified to m eet the particular needs o f a State or local agency.

Readers are directed to the American National Standards Institute (ANSI) 
standards for making buildings and facilities accessible to, and usable by, the 
physically handicapped. The reference standard is A 117.1-1976 (1971), by the 
ANSI, 1430 Broadway, New York, New York 10018.

This publication would not have been possible without the valuable advice 
provided by numerous individuals within many organizations. Special thanks 
are due to the National Swimming Pool Institute (NSPI) for preparing the initial 
draft o f  this document and for maintaining liaison efforts with members o f the 
recreational water slide flume industry. Appreciation is extended to the following 
organizations for reviewing this manuscript:

Swimming Pool Consensus Review Panel, American Public Health Associ- 
tion; Preventable Disease Division, Department o f Health Services, State o f  
Connecticut; Division o f  Personal Environmental Health Services, Depart­
ment of Health, State o f Ohio; Division o f Communicable and Venereal 
Disease, Department o f  Health, the Commonwealth o f  Massachusetts; 
Division o f  Water Supply, Bureau o f Environmental and Occupational 
Health, Department o f Public Health, State o f Michigan; and the Sanitary 
Engineering Section, Department o f Health Services, State o f California.
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IN TRO DU CTION

1.1 Objective

The objective o f  this d o cu m e n t  is to provide health  and 
safety officers at the State and local levels with preliminary 
guidelines for evaluating and approving the design, co ns tru c ­
tion, and operation o f  recreational water slide flumes (slides), 
including adequate m onitor ing  techniques and  procedures to 
ensure safe operations.

These guidelines are m eant to provide a basic view o f  
water slide flumes from  a health  and  safety s tandpoin t .

A lthough all slides are similar in general function , they 
differ in design, construction , and  operation to such an ex te n t  
that all can be considered custom  devices. Therefore, any 
health and safety officer m ust look  beyond  these guidelines 
to uncover problems that may be unique to the particular 
installation he or she is evaluating.

1.2 General Description o f  Recrea t ional Water Slide Flumes

Slides are recreational devices designed to provide a d e ­
scending ride in to  a splash-down pool a t  the base o f  the slide. 
Low  friction on the slide bed or flume is achieved in all de­
signs by providing a flowing w ater  film.

These slides may be cut into  the slopes o f  a natural hillside 
or into an artificially excavated hill, or they m a y  be suppor ted  
f rom  level ground by a s tructure  which provides bo th  suppor t  
strength and proper angle a lignm ent for the slide bed.

A typical slide may consist o f  one or more flumes, an en try  
pool, a splash pool, a p u m p  reservoir, and  w ater  t rea tm en t and 
pumping facilities.

Water slide flumes are commercial establishments designed 
for use by the public, with 110 restrictions placed on use by 
either children or adults.  M an ufac tu re r’s guidelines or hea lth  
agencies, however, may suggest restr ic tions in certain designs.

2.0 Details o f  Present Experience with Health and  Safety  
Problems with Slides

Three categories o f  po tentia l hazards have been identif ied 
011 the basis o f  available acc ident in fo rm ation  as unique to 
slide use and design. These are:

2.1 Structural and  Operational Hazards
2.2 Chemical Hazards
2.3 Bacteriological Hazards

2.1 Structural and  O perational Hazards

'('he design, construction , maintenance , a n d  opera t ion  o f  
a particular slide have a major influence on b o th  the frequency 
and the magnitude o f  po ten t ia l  accidents. These accidents 
may result in minor cuts, contus ions, abrasions, or,  in rare 
cases, serious injury,

Typical structural and opera t ional hazards are given below.

2.1.1 The greatest potentia l for injuries exists on stairways 
leading to the top pool and  in the concourse area a t  the top  
o f  the slide, where puddling and algae growth in pool drainage,

coupled  w ith  a large n u m b e r  o f  sliders, cou ld  cause some o f  
the  users to  slip.

In addit ion ,  they could  slip  w h e n  en te r ing  the  top poo l and  
when leaving die splash p o o l ,  especially where there are 110 
slip-resistant surfaces, n o  h an d ra i ls ,  and no  good deck d ra in ­
age.

2.1.2 Abrasions and  cu ts  are p red o m in a n t ly  associated w ith  
h and ,  arm, or torso co n tac t  w i t h  the wall edge o f  the flume or 
the  edge o f  tunnels during  a d escen t .  The na tu re  o f  the injury 
is associated with the m a te r ia ls  o f  the flume. T h a t  is, abrasions 
are most com m on  in flum es m a d e  o f  concre te  th a t  do n o t  have 
sealants an d  ep o x y  pa in ts  o n  the  u p p e r  p o r t io n  o f  the flume 
walls and to p  rails, bu t cu ts  a re  associated m ostly  with f iber­
glass flumes that have sh o r t  t o p  rails w hich  allow finger c o n ­
tact with the  o u te r  edge o f  the fiberglass or with poorly  
b u t ted ,  sealed, or pa tched  fiberglass sections.

Some cu ts  have been r e p o r te d  from  touch ing  the sharp 
b o t to m  edges o f  chain l in k  fences placed to o  close to the 
flumes o f  concre te  slides.

2.1.3 Sliders have suffered  falls  and im pac t  injuries in acci­
dents on the  flume and  in t h e  splash pool. These accidents are 
associated w ith  the  fo l low ing  c ircum stances :

a. Slider hits flume wall w h e n  no  sm o o th  transit ion section 
leads in to  a turn.

b. T orso , face, or head  h i t s  wall o f  f lume w hen  slider loses 
co n tro l  o f  his or he r  b o d y  or slips o f f  the m at du ring  a 
slide.

c. Slider stands up in f l u m e  and  is s truck  fro m  behind  by  
an o th e r  slider.

d. Sliders ride double on  th e  m at o r  piggyback.

e. Adult sliders who are u n d e r  the in f luence o f  alcohol 
en ter  the splash p oo l  h e a d f i r s t  in a s teep  dive.

f. Sliders hit  o th e rs  in  sp lash  pool.

g. S tructura l  failures cause falls.

2.1 .4  No drow nings in a sp lash  pool have ever been rep o r ted  
from the norm al o p e ra t ion  o f  a slide o f  any  type. At least 
one fatality , however, r e s u l te d  when a child crawled in to  a 
water re tu rn  opening w h ich  ca rr ied  water to a holding tank  
and  the recirculation  p um ps .

2 .2  Chemical Hazards

Accident reports  ind ica te  p o te n t ia l  p roblem s in this area 
from:

a. Release of gaseous ch lo r in e  by un tra ined  opera to rs ,  
which could result in a t t e n d e e s  a t  the site being exposed  
to a po ten t ia l ly  fatal h a z a rd .

b. Lack o f  p roper  chem ica l  co n tro l  in the water, which 
could result in excessive e y e  ir r ita tion .

2.3 Bacteriological Hazards

No illnesses t r an sm it ted  to  th e  public  from  slide o pera t ions  
have been repor ted ,  b u t  th e  po ten tia l  for bacteriological 
problems is high because o f  th e  high flow an d  aeration  rates o f  
the water, which tend to  rap id ly  deplete  the free chlorine  
residual.
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Qualif ied operators m u s t  test the chlorine  an d  pH levels 
quite frequently  if  a hea lthy  chemical balance is to  be m a in ­
ta ined.

In  addit ion, flexible o r  plastic fo am  used to traverse the 
f lume m ay, after being stored  dry for m ore than 48 hours ,  
b ecom e a site o f  bacterial g row th  i f  i t  is n o t  sprayed  w i th ,  or 
soaked  in, pool w ater w ith  proper chlorine a n d  pH levels.

3.0  R ecom m ended Design and Construction Criteria

3.1 Materials o f  Manufacture

3.1.1 The materials fo r  c om ponen ts  and  accessories used  in 
and  a ro un d  slides should be compatib le  w ith  hu m an s  a n d  the 
en v iro n m en t in which they  are installed. These materials 
shou ld  be capable o f  fulfilling the design, insta l la t ion , and 
in ten d ed  use requirements.

3 .1 .2  The materials for com p on en ts  and  accessories to be used 
in an d  around slides should  be such th a t  the opera t iona l 
s t ren g th  o f  the entire  assembly and o f  each o f  its c o m p o n en ts  
is n o t  adversely affec ted  by exposure  to rain ,  snow , ice, sun­
light, local norm al tem perature  extremes, local no rm al  wind 
variations, expected  local air pollu tion  p ro d u c ts ,  and  the 
mechanical,  electrical, and  chemical en v iron m en t  in  and 
a ro u n d  the slides, “ Local n o rm al” tem pera tu re  ex trem es 
and  wind variations are defined as the average ann ua l  recorded 
limits  for the past 10 years at any slide insta l la t ion  p o in t  in 
the U.S.A.,  where such statistical in fo rm at ion  exis ts  in “ S ta t is ­
tical A bstrac t o f  the U nited  States, 1 9 7 9 ,” S ec tion  6, G eog­
raphy  and Environm ent,  Bureau o f  the Census, U.S. D e p a r t ­
m en t  o f  Commerce.

3 .1 .3  Materials selected for co m po nen ts  and  accessories used 
in and  around slides should be such that  all parts  w ith  ex ­
ternal surfaces and edges that may com e in co n tac t  w i th  the 
user are assembled, arranged, and  finished (de b u r red ,  polished, 
e tc .)  so tha t  they  will n o t  const i tu te  a cu t t in g ,  pinching, 
punc tur ing ,  or abrasion hazard  in casual co n tac t  and  in tended  
use.

3 .1 .4  Materials used lo r  struc tura l  su p p o r t ,  opera t ing  co m ­
ponen ts ,  and accessories in and  a round  slides should  n o t  be 
toxic  to humans or harmful to the env iro nm en t ,  and should 
be chemically compatible  with the materials and  env iro nm en t  
co n ta c ted  under in tend ed  use and reasonable abuse.

3 .1 .5  The assembled s truc tu re ,  its co m p o n en ts ,  and acces­
sories should  be s trong  enough  to  prevent s truc tura l  failure.

3 .2  Structural Design

T he slide’s s tructural design and materials should  be in 
accord  with generally accep ted  good s truc tu ra l  engineering 
practiccs and should provide a durable s tru c tu re  which will 
safely sustain all weights and  pressures (dead load, live load, 
liquid , hydrostatic ,  and  earth pressures) for the expec ted  
o pera t ing  life o f  the s tructure .  The Humes and  pools should

be watertight,  an d  their  surfaces should be iner t ,  non tox ic ,  
sm o o th ,  and easy to clean. The flumes should be designed 
or ventilated, or bo th ,  to prevent a possible hazardous con­
cen tra tion  o f  toxic d is infectant fumes.

3.3 Dimensional Design

3.3.1 All curves, tu rns,  and  tunnels within the path o f  a slide 
flume should be designed so tha t body  im pact w ith  the walls 
o f  the flume or ceiling o f  a tunnel does n o t  present a hazard. 
The slide flume should  be banked to keep the slider’s body 
safely inside the flume or curve u nder  all foreseeable circum­
stances.

3 .3 .2  All slopes within the path o f  the slide flume should 
be designed so th a t  the slider’s speed does n o t  exceed a level 
where a safe eq u il ib r ium  o f  dynamic forces can no t  be m ain­
tained on any curve or tu rn  within that path, as specified by
3.3.1.

3.3 .3  In sections o f  the  elevated flumes where, contrary to 
in tended  use, a slider m ay  stop, there should be safety walls 
or other provisions to keep the slider from  falling o u t  o f  the 
flume.

3.3 .4  The construc tion ,  the dimensions, and the mechanical 
a t ta ch m en t  o f  slide f lum e bed com ponents  should be such that  
the surface o f  the slide flume is con tinuous and sm ooth  for 
the entire length.

3.3 .5  Wall thickness o f  flumes should be designed so tha t the 
continuous  and com b in ed  action o f  hydros ta tic ,  dynamic, and 
static loads and norm al environmental de ter ioration  do no t 
cause structural failures which could result in injury or con tin ­
ually require pa tch w o rk ,  which would weaken the strength 
o f  the original s tructure .

3.3 .6  Flume exit sec tions should be designed to assure safe 
en try  speeds, angles, and  stopping distances.

3.3 .7  The distance between the side o f  a flume exit and a 
splash pool side wall should  be at least 5 feet . The distance 
between sides o f  ad jacen t flume terminuses should be at 
least 6 feet. The d is tance  between a flume exit and the o p p o ­
site side o f  the splash pool,  exluding steps, should be at least 
20 feet.

a. High-Speed Slides Special provisions should be made in 
flume exit design, pool dep th ,  and pool w id th ,  measured 
f rom  flume ex it ,  to  safely accom m odate  slides specifical­
ly designed with greater  slopes or o ther  special features 
which allow an unusually  rapid descent.

b, M ultiple-Exit Slides Multiple-exit slides should have 
parallel exits or be constructed  so that their centerlines 
do n o t  in tersect for a distance o f  at least 20 feet from 
the exits of each flume. If slides with nonparallel exits 
discharge bathers  at a high speed, the centerlines should 
not intersect for at least 30 feet.

3 .3 .8  Flumes should te rm ina te  either at a d ep th  o f  at least 6 
inches below the splash p o o l’s operating water surface level or 
no more than  2 inches above the w ater surface, provided the 
i lum e is level lor a d is tance  o f  at least 10 feet from its exit end.



3.3.9 A flume exit system should  provide safe en try  in to  the 
splash pool. Present practices fo r  safe en try  include a w ater 
backup, a deceleration d is tance, and  an a t t i tu d e  contro l .  
O ther methods are acceptable as long as safe exit velocities 
and proper user a t t i tudes  are assured u nder  n o rm al use.

3.3 .10  Splash pool dep th  a t  the  end o f  a flume should be 3 
feet. This depth should be m ain ta ined  in f ro n t  o f  the flume 
for a distance o f  at least 20  feet ,  f rom  w hich po in t  the splash 
pool floor may have a constan t slope up w ard  to  the  m in im um  
water depth. These slopes should  be n o  m ore  than 1 foo t in  7 
feet. I f  special exit systems th a t  assure safe exit f rom  the 
flume and safe en try  to  the  splash pool are used, the 3-foot 
dep th  and m in im um  m ain tenance  distance for this d ep th  can 
be waived.

3.3.11 Decks along the ex i t  side o f  th e  splash pool should be 
at least 10 feet wide, have slip-resistant surfaces, and be sloped 
between 4 to 6 inches in 10 square fee t  away from  the poo l to 
drainage or to deck drains. Decks should  n o t  retain standing 
water. I f  deck drains are used, a t  least one  floor drain for every 
100 square feet o f  surface should  be provided.

Any decks at the entrance  to  the to p  o f  the flume should  
be drained as described above.

Decks along the side opposi te  (lie p u m p  reservoir should 
be at least 4  feet wide and  should  have the same slip resistance 
and drainage requirem ents  as top  and splash poo l decks.

The p um p reservoir area should  be accessible, for cleaning 
and maintenance, by a 3-foot m in im u m  w idth  walkway deck,

3 .3 .12  A 4-foot m in im um  w id th  walkway, walkway steps,  or 
a stairway should be provided betw een the plunge pool and 
the top o f  the flume.

Walkways and steps should be well drained, non-slippery, 
and  separated from the flume by  a physical barrier, set back  
far enough from the operating  flume so tha t  users canno t c o n ­
tact it on the way down.

3 .3 .13  All stairways used as p a r t  o f  a slide should  no t  retain 
s tanding water and should confo rm  to the requirem ents  o f  
local building codes.

3 .3 .14  The pum p  reservoirs should have sufficient volume to 
contain at least 2 minutes  o f  com bined  flow from  all w ater 
t rea tm en t and flume pumps and  enough w ater  to insure tha t 
the  lower splash pool will m ain ta in  a cons tan t  w ater depth .

3.4 Circulation Systems

3.4.1 The fi ltration eq u ipm en t should  be o f  adequate  size to 
“ turn over” the entire sys tem ’s water a t  least once every ho u r .  
It should be capable o f  re tu rn ing  the pool w ater  to  a turb id i ty  
o f  0.50 Jackson T urb id i ty  Units at least once during the  8 
hours  after the peak user load. In  any event,  the b o t to m  o f  the 
splash pool should be clearly visible at all times.

3 .4 .2  Pool water should be drained from  the equipm ent and 
the exposed face piping by rem oving drain plugs, manipulating  
winter drain valves, o r  by o the r  m ethods .

3 .4 .3 All equ ipm ent should have installation and operation 
instructions.

3 .4 .4  A f lo w  m ete r  sho u ld  b e  prov ided  o n  the ex i t  side o f  the 
filter system. A pressure g a u g e  should  be prov ided  on the in ­
fluen t side and on  the e f f lu e n t  side o f  all filters.

3 .4 .5  Materials used in  th e  c ircu la t ion  sys tem  should  com ply  
with  the requ irem en ts  o f  th e  la test jo in t  N a tion a l  Sw im m ing  
Pool Insti tu te-N ational S a n i t a t i o n  F o u n d a t io n  standards.

3.4 .6  In climates subject to  freezing  tem pera tu res ,  the splash 
pool shell and  a p p u r te n a n c e s ,  piping, fi lter system, p u m p  and 
m o to r ,  a n d  oti ier c o m p o n e n t s  should  be designed, c o n ­
s tructed , a n d  o pe ra ted  to  e l im in a te  damage f ro m  freezing,

3.5 Filters
3.5.1 Filters should  be d e s ig n ed  to  m ain ta in  poo l w ater  u nd er  
an tic ipa ted  opera t ing  c o n d i t io n s  in accordance  with section
3.4.1 o f  these guidelines. F i l te r s  should  be designed so th a t  
fi ltration surfaces can be ea s i ly  res to red  to  their design capac­
ity and  efficiency.

3 .5 .2  A m eans  for  re leasing a ir  w hich  en te rs  the  filter tan k  
should  be provided. This  m a y  be au to m a t ic  or m an ua l .  Where 
an upflow  design is u sed ,  a ir  m ust be ex pe l led  th rou gh  the 
filter tank. Any filters in c o r p o ra t in g  an a u tom atic  in ternal 
air release as their p r inc ipa l m e a n s  o f  air release m u s t  have lids 
which provide a slow a n d  sa fe  release o f  pressures. A ny  sepa­
ra t ion  ta n k  used in c o n ju n c t io n  w ith  a f i l te r  tan k  m us t have a 
manual m eans o f  air re lease o r  a lid w h ich  provides a slow 
and safe release o f  pressures.

3 .5 .3 A s ta te m e n t  w arn in g  p ersonne l n o t  to s ta r t  the  f ilter 
p um p  w i th o u t  f irs t o p e n in g  th e  air release should  be clearly 
visible on th e  separa tion  t a n k  in  the area o f  the air release.

3.5 .4  Piping furnished w i th  th e  fi lter shou ld  be capable o f  
w iths tand ing  three times th e  w ork ing  pressure, The suct ion  
piping shou ld  n o t  collapse w h e n  flow on  the suction  side o f  
the p u m p  is com ple te ly  s h u t  o f f .

3 .6  P um ps

3.6.1 Pum ps and  m o to rs  sh o u ld  be provided to circulate the 
w ater in the  splash p o o l  a n d  slide. Perform ance  o f  all fi lter 
pum ps shou ld  m eet the c o n d i t io n s  o f  flow required  for  f i l te r­
ing and  cleaning ( i f  a p p l ic a b le )  the filters against the to tal 
head developed by  the c o m p le te  system. F lum e pu m p s  and 
m o to rs  should  be o f  a d e q u a t e  size, as specified by the flume 
m anu fac tu re r ,  and  shou ld  m e e t  all NSPI s tandards  for sw im ­
ming pool pum ps.

3 .6 .2  The pump suc t ion  h e a d e r  should  have a gauge w hich  
indicates pressure. The  gauge should  be insta lled as close to 
die p u m p  in le t  as possible.

3 .6 .3  All pressure filter s y s te m s  should  have suitable re m o v ­
able strainers or screens b e fo re  all c ircula t ion  pum ps to remove 
solids, debris , hair , l in t ,  a n d  o th e r  m ateria ls .  Water en te r ing  a 
p um p  should pass th rough  th e  screen.

3 .6 .4 P um p units shou ld  be accessible for inspection  and 
service. R ep lacem en t p a r t s  s h o u ld  fit w ith  exis ting parts  w i th ­
ou t  m o u n t in g  holes hav ing  to  be redrilled or the rep lacem en t 
part  having to  be o therw ise  a l te re d .
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3.6.5 Where a mechanical seal is provided, co m ponen ts  of 
the  seal should be corrosion resistant and  capable o f  operating 
u n d e r  conditions norm ally  en coun te red  in slide opera t ion .

3.6 .6  Proper direction o f  ro ta tion  for the p um p  should  be 
clearly indicated by an arrow on the p u m p  data plate, on  a 
separate plate a ttached  to  the p u m p ,  or cast into the  pump 
itself.

3.6 .7 All motors  should have, as a m in im um , an open  drip- 
p ro o f  enclosure (as defined by th e  latest National Electrical 
M anufacturers Association s tandards) and should perform 
satisfactorily under  condit ions norm ally  enc o u n te red  in slide 
opera tion,

3.6 .8  All m otors  should have therm al overload p ro tec tion ,  
e ither built in or in the line starter , to  provide locked  ro tor  
and  running pro tec tion .

3 .6 .9  The m o to r  frame should be proper ly  grounded.

3 .6 .10  Pumps used on slides should com ply  with the latest 
jo in t  National Swimming Pool Ins titu te-National Sanita tion 
F ound a tio n  performance s tandards in effect a t  the  time the 
pum p is installed.

3.7  Water Makeup Systems

3.7.1 A surge-free au tom atic  water m akeup  sys tem should 
insure tha t the water in the splash pool is m ain ta in ed  at the 
p ro pe r  level.

3 .7 .2  When surface skimmers are used as the sole overflow 
sys tem , at least two skimmers should  be used. Skimmers 
should  be provided for each 500 square feet (46.5 m 2), or 
frac tion  thereof, o f  the pool surface area. When Iwo o r  more 
skimmers are used, they should maintain  effective skimming 
ac tion  over the entire surface.

3 .7 .3  Permanently  installed surface skimmers should  comply 
w ith  the latest jo in t  N ational Swimm ing Pool In s ti tu te -N at ion­
al Sanitation F ou nd a tio n  perform ance  s tandards in effect at 
the time the makeup  sys tem  is installed.

3 .8  Inlets and  O utlets

3.8.1  Pool inlets and outle ts  should produce a u n ifo rm  circu­
lation  o f  water to maintain a un ifo rm  dis in fectan t residual.

3 .8 .2  The n um ber  o f  inlets should be based on either one inlet 
per 600 square feet (55.7 m 2) o f  pool area or one inlet per
15 ,000  gallons (5 6 .7 8 0  liters) o f  pool capacity ,  whichever is 
greater.

3 .8 .3  At least one o u tle t  should be provided at the lowest 
p o in t  o f  the floor to  completely  drain the entire f loor.  When 
the main outlets  for pool pum p  suction are installed in the 
poo l floor near one e n d ,  the spacing should  n o t  be greater than 
20 feet (6.1 m) on centers, and an o u tle t  should  be provided 
n o t  more than 15 feet (4 .57 m) from  each side wall. T he  total 
velocity  through grate openings should n o t  exceed 2 feet per 
second  (61 cm /second) .  Grate openings should  be designed to 
prevent fingers and toes, etc.,  from  being trapped  in the o p en ­
ings.

3.8.4  Outlets on pum p suction, except those for skimmers, 
should be covered with suitable protective grates that cannot 
be removed excep t with  tools.

3.8.5  An over-the-rim spout,  i f  used, should n o t  create a haz­
ard. Its  open end  should have no sharp edges and should  no t 
protrude more than 2 inches (5.1 cm) beyond  the edge o f  the 
pool,

3.8.6  Inlets from  the circulation system should no t  project 
enough to cause ha rm  to the splash pool user.

3.9 Piping

3.9.1 The size o f  the slide circulation piping should permit 
the rated flows for filtering and  cleaning w ithou t  exceeding 
the to tal head developed by the p um p  at the rated  flow.

3.9.2 The w ater velocity should n o t  exceed  10 feet per second 
(3.05 m /second) for discharge piping, excep t for copper  pipe, 
where the velocity should n o t  exceed  8 feet per second (2,44 
m/second), and  asbestos cement pipe, where the velocity 
should not exceed 6 feet per second (1 .83  m/second).  Suction 
velocity for all piping should no t  exceed 6 feet per second 
(1,88 m/second).

3.9.3  All piping around  slides which is subject to damage by 
freezing should be sloped for adequate  drainage and suppor ted  
at sufficiently close intervals so that water will n o t  be trapped 
in sags between the supports. I f  needed, swing jo in ts  o r  other 
means for expanding  or contracting  pipes should be provided.

3.10 Waste Water Disposal

3.10.1  Overflow w ater should be re turned to the filter sys tem 
or discharged to  a waste system approved by  local authorit ies. 
Where perimeter overflow water discharges into a sanitary 
sewer, a suitable air gap at least 1 1/2 times the discharge 
diam eter should  be provided to create a gravity drip w hich  has 
no direct mechanical connection into the sewer.

3.10 .2  When an air gap is im practical, a relief manhole with a 
grated cover may be constructed  in the perimeter overflow 
main waste line, the clear area o f  which should be twice the 
area o f  the main waste piping. It should be at a level so tha t  
the waste flow in the line will rise in the manhole a n d  over­
flow at ground level no t less than 2 feet (61 cm) below the 
level o f  the perim eter overflow lip.

3.10.3  Sewage From public restrooms should be discharged 
into a sanitary sewer, a septic tank ,  or o ther waste lines which 
meet with the approval o f  the local authorities.

3 .10 .4  Filter backwash water may be discharged in to  a sani­
tary sewer th rough an approved air gap, or in to  an approved 
subsurface disposal system, or by o the r  means approved  by 
local authorities.

3.11 Water Supply

3.11.1 The water supply serving the pool should m eet the 
requirements o f  the appropriate authority .



3.11.2 All portions o f  the  potable  w ater  supply sys tem serv­
ing the slide and auxiliary facilities should  be p ro tec ted  
against backflow.

3.11.3 Potable water in t ro d u ced  in to  the slide circulation sys­
tem, either directly or th ro ug h  the recirculation system, should  
be supplied th rough  an air gap (American National S tandards 
Institute -  A 40 .4 -1942) o r  o th e r  approved means.

3.12 Disinfectant and  Chemical Feeders

3.12.1 Disinfectants used in flume and pool water should  
provide a disinfecting residual in the pool water. Chlorine or 
chlorine com pounds are m os t f requently  used for this purpose, 
but o ther bactericidal agents or apparatuses are acceptable if 
registered by the U.S. Environm enta l  P ro tec tion  Agency. 
(Refer to Chemical Operational Parameters, Section 4.2.)

3.12 .2  Adequate and appropr ia te  eq u ipm en t  for in troducing  a 
disinfectant into  the recirculating system should be provided. 
This equipm ent should be o f  sufficient capacity to m aintain  
appropriate disinfectant residual levels at all times (see Section 
3). The DPD (diethyl-p-phenylenediamine) or o ther suitable 
free chlorine test m ethod  is suggested as a means o f  testing 
for the free chlorine residual.

3.12.3 Feeding eq u ipm en t should  be enduring in quality and 
capable of permanently  and precisely feeding the required  
quantity  o f  disinfecting agent to the pool water. The disin­
fecting material used should be subject to field-testing pro­
cedures, which are simple and accurate.

3.12.4 Hypochlorinators o r  o ther adjus table-output rate 
chemical-feeding equ ipm ent should conform  to  the jo in t  
National Swimming Pool Ins titu te-National Sanita tion F o u n d ­
ation Standard # 1 9 ,  relating to  “ Adjustable O u tp u t  Rate 
Chemical Feeding E quipm ent and  Flow T hru  Chemical F ee d ­
ing Equipm ent for Swimming Pools .”

3.12.5  Capacities o f  chemical feeders should be adequa te  to 
conform to the requirements o f  Section 3.12,2.

3.12.6 Personnel responsible for the operation o f  disinfecting 
equipm ent should be properly trained in eq u ip m e n t  opera t ion ,  
field test procedures, and em ergency procedures. (See Sections 
4  through 7.)

3.13 Toilets and  Showers

3.13.1 The minim um criteria for ba thhouse facilities should 
be based upon the following chart:

3 .13 .2  T em pered  w ater  on ly  should  be prov ided  at all show er 
heads. Water hea te r  and  therm osta tica lly  controlled  mixing 
valves should  be capable o f  providing 2 gpm (7.6 li ters per 
m inute) o f  approxim ate ly  9 0 °  F. w ater to  each shower head. 
The heater and valves should  be inaccessible to  sliders.

3 .13.3 S oap  dispensers for liquid or pow d ered  soap should 
be provided at each lava to ry .  Dispensers m us t  be all m etal or 
all plastic, with n o  glass.

3 .13 .4  U nbreakable  mirrors should be provided over each 
lavatory. Toilet paper h o lders  should be provided a t  each 
water c loset com bina tion .

3.13.5 F ix tures  should  be installed in accordance w ith  local 
plumbing codes and p roper ly  p ro tec ted  against back siphon- 
age.

3.13 .6  F ix tu res  should  be designed for easy cleaning. F r e ­
q uen t  cleaning and  d is in fect ing  shou ld  n o t  cause damage.

3.13.7 Sanitary  napk in  dispensers should  be installed in to ile t 
and shower areas for use by females.

3 .14  Visitor a n d  S p ec ta to r  Areas

The spaces used by visitors and  specta tors  should be dis­
tinctly and  absolutely sepa ra ted  from  those spaces used by 
sliders. Visitors and spec ta to rs  in s t ree t  clothes m ay  be 
allowed within the p e r im e te r  enclosure i f  they  are confined  to 
an area separa ted  from  the space the sliders use.

3.15 F o o d s e r v ic e

No fo o d  or drinks should  be pe rm it ted  in the im m edia te  
area o f  Lhe flumes and  pools or on th e  decks, stairs, and  
walkways surrounding  the flumes and pools . Fo od  and  bev­
erages should  be allowed in the visitor and  spec ta to r  area or 
in a similarly separa ted  snack  area for  sliders. Trash conta iners  
should be provided to  keep li tter  o f f  the decks and walkways 
and ou t o f  the flumes and  pools .

3 .16  Electrical Safe ty  and  Lighting

3.16.1 The latest N ational Electrical C ode, as published by 
the National Fire P ro te c t io n  Association, or a local code, 
whichever is more res tr ic tive, should be used for the wiring 
and  grounding o f  all electrical equ ip m e n t  associated with a 
slide and for the g rounding  o f  all metallic appurtenances .

3.16.2 Whenever sl ides are o pera ted  af ter  dark, art ificial 
lighting should be prov ided  in  upper  and  lower pool and  deck

PLUMBING FIX T U R E S RECO M M EN DED  F O R  W A TER SLID E FL U M ES

No. o f  Fixtures Com m odes Urinals L ava tory Showers
Male Female (Males) Per M ale /Fem ale Per M ale/Fem ale

1 1 —199 1 - 9 9 1 - 1 9 9 1 - 1 9 9 1 - 9 9
2 2 0 0 - 3 9 9 1 0 0 -1 9 9 2 0 0 - 3 9 9 2 0 0 - 3 9 9 1 0 0 - 1 9 9
3 4 0 0 - 6 0 0 2 0 0 - 3 9 9 4 0 0 - 6 0 0 4 0 0 - 7 5 0 2 0 0 - 2 9 9
4 4 0 0 - 6 0 0

Over 600, one fix ture  for Over 600, Over 7 5 0 , Over 29 9 ,
each addit ional 300 males one fixture o n e  for  each one for each
and females. for each add it io na l addit ional

300 males. 500  persons. 100 persons.
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areas, walkways, stairways, and  flumes, as reco m m en d e d  by 
local codes or The Illu m in a tin g  E ng ineering  S o c ie ty  L ig h tin g  
H a n d b o o k .

4 .0  Operating Instructions

The m anufac tu rer  o r  the general co n tra c to r  o f  the  slide 
sh o u ld  provide th e  o pe ra to r  w ith  a de ta i led  w r i t ten  o p e ra t io n ­
al m anual ,  or guide, for all phases o f  o p e ra t io ns  and  norm al 
m a in ten ance  o f  each c o m p o n e n t  o f  the sys tem . T he  guide 
sh o u ld  be kept in a secure area and  m ade  available to  each 
em p loy ee  as needed .  This  guide should  inc lude, as a m in im u m , 
the  following in fo rm at ion :

a. C ustom er safety rules to be p o s te d  at th e  en trance  to 
flumes.

b. R equ ired  training or cert if ication  levels o f  u p p e r  and 
low er pool supervisors.

c. The n u m b e r  and  ty p e  o f  opera t ing  personnel.

d. Specific w o rk  s ta tem en ts  for each  em p loy ee .

e . R ecom m en da tio n s  o n  the  safe handling  o f  crow ds during 
emergencies.

f. Slide m ain tenance  and  cleanup.

g. Disinfectant opera t ion .

h. Chlorine cyclinder changing p rocedure  (i f  applicable).

i. P u m p  opera t ing  instructions.

j .  Backwash procedure .

k. Operating ins tructions for  v acuum  filters ( i f  applicable).

' 1. F il te r  pit d rain ing and cleaning p rocedure .

m .  Water test in s truc t ion s—frequency  o f  testing, m e th o d  o f  
test, in te rp re ta t io n  o f  results.

n. F il ter  checks.

o .  R ecord-keeping for  hea l th  d ep a r tm e n t .

p. First-aid repor ts .

q. Emergency phone num bers .

r. E qu ipm ent and  opera t iona l t ro u b lesh oo t in g  ins tructions .

s. Safe repair p ractices  for flume and decks.

The lower pool supervisor should also contro l  crowds in 
the splash pool by  keep ing  sliders moving in to  and ou t  o f  the 
lower pool as quickly and  in as orderly  a m anner  as possible; 
he or she should also contro l  any  horseplay, running, or u n ­
safe behavior in the lower flumes, the splash pool,  and the 
pool decks.

4 .1 .2  Upper P ool Supervisor. The principal functions o f  the 
upper pool supervisor are to con tro l  crowds and  sliders starting 
from  the upper pool and flume, contro l the timing o f  each 
person o n  the slide, and  supervise all visible portions o f  the 
flumes.

4.1 .3  R esponsibility for Chlorination and Water Treatment.
A  specific person on  each shift should be responsible for dis­
in fection and w ater t re a tm en t  operations and should be 
thoroughly  trained in the perform ance  o f  rout ine  operations, 
including emergency procedures and leak-control problems. I f  
possible, these people  should complete  training courses on 
swimming pool opera t ions, given through local departm ents  
o f  health .  A  typical reference tex t  available for such training 
is Sw im m in g  P ool O perators H andbook, published by the 
National Swimming Pool F o un da tio n .  Tliis tex t  is available 
through the N ational Swimming Pool Ins ti tu te ,  20 00  K S tree t ,  
N.W., Washington, D.C. 20006 .  A nother  reference is S w im ­
m ing P o o ls -S a fe ty  and  D isease C ontrol Through  Proper D e ­
sign and  O peration. This m anual is available th rough  the En­
vironmental Health  Services Division, Center for Environ­
mental Health, Centers for Disease Control ,  A tlanta ,  Georgia 
30333. As an alternative, they  should be trained by  a p rofes­
sional operator.

The facility should  n o t  be in operation w ithou t  such a 
person in a t tendance .  No one else should be responsible for 
chlorination or w ater  trea tm en t  operations.

4 .1 .4  R esponsibility for Circulation and Filter System  Opera­
tion. A specific person  on each shift should be made respon­
sible fo r  circulation an d  filter system opera t ion , checks, m a in ­
tenance, backwash, and  cleaning. This person should be t ra ined  
by a professional op era to r  or an expert  in swimming pool 
operations mid should carry ou t  all scheduled cleanings and  
maintenance on  the c irculation and  filter systems.

4.1 C om petence o f Operators

Having properly  tra ined and conscien tious em ployees  on 
site is the  most im p o r ta n t  safety factor in the opera t ion  o f  
slides.

A t  least one person w ho  has c o m p le te d  the S tan d a rd  First 
Aid and Personal Safe ty  course, as o ffered  by the A m erican 
N ationa l  Red Cross, or the equivalent shou ld  be on d u ty  at 
all times during opera t ing  hours. This person  should  also be 
c o m p e te n t  in carrying o u t  any  em ergency  p rocedures peculiar 
to  the  slide he or she is operating.

4 .1 .1  Splash P ool Supervisor.' The principal fun c t io n  o f  the 
low er  pool supervisor is to  serve as a lifeguard. The lo w er  pool 
supervisor should be qualif ied  in b o th  first-aid and life-saving 
tech n iqu es  th rough Red  Cross training or the  equivalen t.

4.2  Chemical Operational Parameters

The table on  pages 7-9 sets fo r th  the suggested opera t ional 
parameters for p roper  chemical trea tm ent and m aintenance 
of b o th  flume and pool waters. Because o f  high aeration rates 
and po ten t ia l ly  high slider loads in the lower pool, tests for 
water quality and chemical balance should be made every 
hour the facility is operating.

Proper w ater balance should be ob ta ined  each day before 
Lire facility is o pened  to  the public. Chemical trea tm en t  
alone will n o t  p roduce sanitary pool water. A fi ltra tion 
system, in proper opera t ional condit ion , is also needed to  a t ­
tain clean and clear pool water.
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TABLE: CHEMICAL OPERATIONAL PARAMETERS 
Mg/1 (ppm)

MINIMUM ID E A L MAXIMUM COM MENTS:

A. DISINFECTANT LEV ELS

1. Free chlorine, ppm 1.0 1 .0 -1 .5 3.0 N O T E : C hlorine should be  m ainta ined at th is  
level con tin ua l ly .  S u perch lo rina te  regularly. 
See F .3  below.

2. Combined chlorine, ppm None None 0.2 If  co m b ined  chlorine is to o  high, y o u  m ay  
have :
• Sharp ch lo r inous  o d o rs
• Eye b u rn
• Algae g ro w th
• Bacter ia  g ro w th

(C om bined  ch lo r ine  is e lim inated  b y  super­
ch lo r in a t io n .)

3. Bromine, ppm 1.0 1.5 3.0 N O T E : H ea lth  d e p a r tm e n t  off icials should 
be  consu l ted  befo re  b rom ine  is used.

4. Iodine, ppm 1.0 1.5 5.0
(includes 
all forms)

N O T E : H ea lth  d e p a r tm e n t  officials should be  
co n su l ted  befo re  iodine is used .  May 
d isco lo r  w a te r ;  ineffective against 
algae.

B. CHEMICAL VALUES

1. pH 7.2 7.5 7.8 If  pH  is:
TOO  H IG H
• L ow er chlorine 

efficiency
• Scale fo rm a tion
• C loudy  w a te r
• Increased chem ical 

de m an d
• Eye d iscom fo r t

T O O  LOW
• R apid  dissipation o f  

chlorine
• P las te r /concre te  

e tching
• Eye d iscom for t
• C orros ion  o f  m eta ls

2. Total alkalinity 
(ppm  as CaCo3 )

60 100 2 0 0 If  to ta l  a lka l in i ty  is: 
TOO LOW
• pH  b o u n c e
• C orros ion  ten d en c y

T O O  HIGH
• C lou dy  water
• Increased scaling 

po tentia l
• p H  to o  high

3. Undissolved solids N one N one None I f  undisso lved  solids are:
T O O  HIGH 
• Fil ter m ay  n o t  w o rk  

properly .
■ W ater m ay  be u n ­

sightly.

4. Dissolved solids, ppm 300 1500* If dissolved solids are: 
TOO  LOW
• T o ta l  a lkal in i ty  m a y  

be to o  low.
• W ater  m a y  be  p o o r ly  

b uffe red .

T O O  H IGH
• C hlorine m ay  be less 

effective.
• Scaling m ay  occur.
• Fresh w ater  should 

be  added.
• Salty taste
• Dull w ater
• Chemical ba lance  

difficult to  m a in ta in
*This  limit has n o t  b een  c o n f irm e d  yet. 7



MINIM UM ID E A L MAXIMUM COMMENTS

5 .  Hardness (p pm  as C aCo3 ) 50 125 500 If hardness  is:
T OO  LOW 
•Plaster o r  concrete  
e tching m ay  occur.  

• Corrosion

TOO  HIGH
• Scaling m ay occur.
• Water has bad 

“ feel.”
• Short filter runs

6 .  C opper ,  p pm N one N one 0.3 I f  copper  co n ten t  is:
TOO  HIGH
• Staining may occur.
• Water m ay  discolor.
• Chlorine may dis­

sipate rapidly.
• Filter m ay  plug.
• May indicate pH  too  

low, corrosion, etc.

7 .  I ron ,  ppm N one N one 0.3 If  iron con ten t  is:
TOO  HIGH
• Staining may occur.
• Water may discolor.
• Chlorine may dis­

sipate rapidly.
• F il ter m ay  plug.

C. BIO LO GICA L V A L U E S

1. Algae N one None N one If algae are observed:
• Superch lorina te  or shock treat.
• S upp lem en t w ith  brushing and vacuuming.
• Maintain adequate  free chlorine residual.
• Use approved algaecide according to label 

directions.

2 .  Bacteria N one None Refer to 
local 
health  
code.

I f  bacte ria  cou n t  exceeds H ealth  D epar tm en t  
requ irem ents:
• Superch lorina te  and follow proper  m a in ­

tenance  procedures.
• Maintain proper  free chlorine residual.

D . S T A B IL IZ E R

1. Cyanuric acid, ppm 30 — 150 If  stabilizer is:
excep t where TOO  LOW TOO  HIGH
limited by • Chlorine residual • May exceed H ealth
Health Dept. m ay  be rapidly d e ­ D ept,  regulations.
requirements, stroyed by
often  to sunlight.
100 ppm . N O T E : Consult your health  agency for  use

o f  stabilizers.



MINIMUM ID E A L MAXIMUM C O M M E N T S:

E. ALGAECIDES

1. Quaternary algaecides, pp m 1 3 5 May n o t  b e  p e rm i t te d .  Health  D epar tm en t  
officials should  b e  consu lted . Q uats  m ay  
create a chlorine  d e m a n d .  Ineffective o n  some 
algae. May cause foam ing .

2. Copper-based algaecides, 
(nonchelated) ,  ppm

0.1 ' 0.2 0.3 Ineffective against som e algae. Health D ep ar t­
m en t officials sh o u ld  be  consu l ted  befo re  
using. May c o n t r ib u t e  to  staining.

3. Copper-based algaecides, 
ppm

0.1 1.0 3.0 See c o m m e n t  a b o v e .

4. Silver-based algaecides, 
ppm

0.5 1.5 3.0 Precip ita tes  w i th  cyanuric  acid, Ineffective 
against som e algae . H ea lth  D e p a r tm en t  
officials should  b e  consulted  before  using.

F . REM EDIAL PRACTICES

1. Superchlorination  
frequency

M onth ly W hen 
co m b in ed ,  
chlorine is 
0 .2  p p m  or 
m ore .

Weekly

2. Required superch lorina tion  
chlorine, ppm

5 10 —

3. Required shock t rea tm en t  
chlorine, ppm

10 — —

4. Floccing frequency — W hen needed — N O T E : F lo e  o n ly  t o  m ain ta in  w ater  clarity 
and  s u p p le m e n t  fi ltra tion .

5. Water replacement — — —

G. TEM PER A TU R E

1. T em pera tu re ,  °F — — 104°

H. WATER CLARITY

1. Water tu rb id i ty ,  JTUs 0 0.5
or  less

1.0 If w a te r  tu r b id i ty  is:
TOO  HIGH
• Chlorine level m ay  

be to o  low.
• F il tra tion  system 

may be  inoperative.
• Too  turbid  w a te r  

may lead to  d row n-  
ings, because o f  
reduced  visibility.
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4.3 R ecom m endations on  the Use o f  E lem ental C hlorine and 
Operational Procedures

A lthough  chlorine so lu t ion  (h yp oc l i lo r i te )  is preferable 
f rom  a safety s tan d p o in t ,  gaseous ch lor ine  m ay  be ap p ro v ed  as 
the d is infectant.  I f  gaseous chlorine is used, how ever,  these 
guidelines should be fo llow ed.

4.3.1  General. C h lo rine  is o ne  o f  th e  chem ical e lem en ts .  The 
gas has a character is t ic  o d o r ,  is’ greenish-yellow, and  is a b o u t  
2 1/2 times as heavy as air. Chlorine is sh ip ped  in steel cylin­
ders which m eet the specifications o f  the U.S. D e p a r tm e n t  o f  
T ran spo r ta t io n ;  s ta n d a rd  sizes co n ta in  e i th e r  100 o r  150 
po unds  o f  ch lorine. In the cy linder,  the chlorine  has b o th  a 
liquid and  a gas phase. All cylinders  are eq u ip p e d  w i th  the 
Chlorine Ins t i tu te  S ta n d a rd  C hlorine C y linder  Valve. C hlorine 
is a “ hazardous  m a te r ia l ,”  subject to  D ep a r tm e n t  o f  T ra n sp o r­
ta t ion  and  E nv iron m en ta l  P ro te c t io n  Agency regulations.  
Users m us t be in fo rm e d  a b o u t  p ro p e r  p rocedu res  for hand ling  
chlorine and  a b o u t  em ergency  procedures .  D eta iled  in f o rm a ­
tion is available f ro m  chlorine suppliers and  the  C hlorine 
Ins ti tu te ,  34 2  Madison A venue, N ew  Y o rk ,  New Y o rk  10017 .

4 .3 .2  E q u ip m en t  an d  Insta lla t ion . C h lo r ina t io n  eq u ip m e n t  
should  be located  so th a t  an e q u ip m e n t  failure o r  m alfunc t ion  
will have a m in im u m  e ffec t  on  an e m erg ency  evacua t ion  o f  
patrons.

T he ch lo r ina to r ,  cylinders o f  ch lor ine , an d  associated e q u ip ­
m en t should  be h o u sed  in a reasonably  gaslight and  corrosion- 
resistant area, w ith  an ad eq u a te  f loor  area. Cylinders  sho u ld  be 
sccurely fastened to  a wall or post .  E xcep t  for chem icals  used 
lo check chlorine leaks, no  o th e r  chem icals  shou ld  be s to red  
in the chlorine enclosure .

It  is strongly r eco m m en d e d  tha t  enclosures  be lo ca ted  at 
ground  or aboveground  level. I f  the  enclosure  m u s t  be in­
stalled below  grade, it  should  have air t igh t duc ts  f ro m  the 
b o t to m  o f  the enclosure  to  a tm o sp h e re  in an  u n re s t r ic ted  area, 
a motor-driven e x h a u s t  fan capable o f  p ro d u c ing  at leas t  one 
air change per m inu te ,  an d  au to m a t ic  louvers o f  good design 
near the to p  o f  the enclosure  for a d m i t t in g  fresh air. T h e  e n ­
closure should  be inaccessible to casual slide users a n d ,  i f  p os­
sible, locked. All keys should  be k e p t  on the premises so that 
they  will be readily  available w hen  n eed ed  by  servicing p e rso n ­
nel.

Conta iners  m ay  be s to red  indoors  or o u td o o r s .  Storage 
areas should: (a)  minim ize ex te rna l  co rros ion ,  (b) be clean 
and  free o f  trash, (c) n o t  be near an  e leva tor  o r  venti la t ion  
system, and  (d)  be aw ay fro m  eleva ted  tem pera tu res  or hea t 
sources. Full a n d  e m p t y  cylinders sh ou ld  be segregated  and 
tagged.

C on ten ts  o f  a ch lor ine  cylinder can be d e te rm in ed  on ly  by 
weight; therefore ,  facili ties should  include a scale suitable for 
weighing the cylinders .  A cylinder shou ld  be changed  only 
af te r  weighing proves th a t  its con Lents have been ex hau s ted .

An au to m a tic  chlorine leak d e tec to r  shou ld  be installed, 
especially in below -grade installations.

Respirators approved  by the National Ins t i tu te  fo r  O ccupa­
tional Safety and  Health  should  be provided for  protection  
against chlorine.

At least one approved self-contained breath ing apparatus 
should be provided. R espira tory  eq u ip m en t should  be m o u n t ­
ed  outside the chlorine enclosure and  filter cartridges replaced 
after each use.

Elemental chlorine feeders should  be ac tivated  b y  a booster 
pum p, w ith  rec ircu la ted  w ater.  The booster  p u m p  should be 
in terlocked to the fi lter p u m p  to  prevent the  feeding o f  chlor­
ine when the recirculation  p u m p  is n o t  running.

C onnections from  the cylinders to the sys tem  depend on 
the type o f  ch lor ina tor  used and  should com p ly  with the 
ch lorina tor m an u fac tu re r ’s recom m endat ion .

Electrical switches for the contro l  o f  artificial lighting and 
ventila tion should be o n  the outside o f  the enclosure ,  adjacent 
to  the door.

4.3 .3  Operational Procedures. A specific person should be 
responsible for ch lor ina t ion  operations and  shou ld  be trained 
in the perform ance  o f  rou t ine  opera t ions ,  including emergency 
procedures and leak-contro l  procedures.

A safety chart  should  be p os ted  in or near the chlorine 
enclosure, and a second  chart should  be in the poo l office near 
the te lephone. Such charts  are available from  m an y  suppliers 
and  from the C hlorine Ins ti tu te ,  342 Madison Avenue, New 
Y ork , New Y ork  10017. The te lephone  nu m b er  o f  the  chlo­
rine supplier should be shown on these charts.

Chlorine cylinders m ust be hand led  with care. Valve p ro tec ­
tion caps and valve o u t le t  caps should be in place a t  all times, 
except when die cylinder is connec ted  for  use. Cylinders 
must n o t  be d ro p p e d  and  should be p ro tec ted  fro m  falling 
objects. Cylinders shou ld  be used on a first-in, f i rst-out basis. 
Fresh washers should  be used each time a cylinder is con­
nected.

As soon as a con ta iner  is e m p ty ,  the valve should  be closed 
and  the lines d isconnected . The ou tle t  shou ld  be prom ptly  
capped and the valve pro tec tion  h o o d  a t tached .  The open end 
o f  the disconnected  line should be plugged or capped  p ro m p t­
ly to  keep  a tm ospheric  moisture o u t  o f  the system.

Although chlorine suppliers make every e ffo r t  to furnish 
chlorine in properly  cond it ioned  cylinders, chlorine gas leaks 
may still occur. O perating  personnel should  be in fo rm ed  about 
leak-control procedures.

To find a chlorine gas leak, tie a c lo th  soaked  in amm onia 
to the end o f  a stick and  hold  the cloth close to  the suspected 
area. I f  clilorine gas is leaking, a white cloud will form. Water 
should never be used on a chlorine leak. The corrosive action 
o f  chlorine and  w ater  will make the leak worse.

Chlorine Ins ti tu te  Emergency Kit A, available f ro m  chlorine 
suppliers, contains devices for capping leaks at cylinder valves 
and some leaks in Lhe cylinder wall. F u r th e r  in fo rm ation  on 
these kits and training slides dem ons tra t ing  their use are 
available fro m  the In s t i tu te .
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5.0 R ecom m endations  fo r  M oni to r ing  W ater Slides

The routine  inspection  o f  slides is basically an inven to ry  o f  
operations and m ain tenance  procedures carried out a t  the 
slide. An im p o r ta n t  goal o f  this inspection  is the d e tec t ion  o f  
operational, s t ructura l,  and  e q u ip m e n t  defects which exist 
because o f  poor design, ope ra t ion ,  and m ain tenance .  Those 
defects most likely to cause in jury  or illness should  be cor­
rected first.

5.1 Inspection  Policies

5.1.1 F requency  o f  Inspec tion .  During the  operating season, 
it is essential th a t  a hea l th  officia l inspect the slide at least 
once a week. The suggested intervals are for the average 
slide. Less f requen t  or m ore  f r eq u en t  inspection  might be in 
order for the unusual facility .

5.1.2 Time o f  Inspection . Inspec tions  at times o f  least use 
and most use are as valuable in this field as they are in o ther 
fields o f  env ironm enta l  hea l th  (for exam ple ,  res tauran t inspec­
tion). Operational p rob lem s, such as difficulty  in maintaining 
disinfectant residuals , will necessita te  review during high lo ad ­
ing, whereas p roblem s o f  backw ashing and  flume struc tura l  
soundness might be solved b y  inspection  during low loading 
or before the slide is o p en ed  w hen the  flumes are dry.

5.1.3 Inspection  R ou tine .  The m os t  e ff ic ient technique is 
one tha t  will perm it  a th o ro u g h  inspection  in the  least possible 
time w ithout excessively re tracing steps. One suggested te c h ­
nique is to  review the service buildings first, proceed to  the  
flume area when it is d ry ,  then  to the pool area and p o o l  tank, 
and finish with an inspec tion  o f  the equ ip m en t  roo in , or 
rooms.

The pool manager or eq u ip m en t  op era to r  should accom ­
pany the person making  the inspection . This will increase the 
effectiveness o f  the inspec tion .  I f  possible, the facility should 
be inspected in the m orn ing  before the w ater  is c irculated and 
later in the day after  o p e ra t io na l  equ il ibr ium  has been a tta ined  
and heavy usage can be observed.

5.2 Safety Checks

5.2.1 Flumes. The person making  the w alkdow n inspection  
o f  flumes should check  for loose railings, leaking seals at the 
butt-joints, rough patch ing  o f  cracks or jo in ts ,  absence of,  or 
loose, guards on the tu rns ,  unusual m ovem ent o f  the flume 
bed when w alked on, the grow th of algae on w ooden  flume 
support s truc tures ,  sharp  edges on the flume safety rails, the 
projection o f  scrub g row th  close to  flume troughs, the  pro jec­
tion o f  any  struc ture  (fo r  ex am p le ,  a chain link fence) in to  the 
flume troughs, and  a sm o o th  clear view o f  the splash pool at 
the exit o f  the flume.

Observations during f lume opera t ion  should include the 
movement o f  users, he igh t o f  users’ bodies on side walls during 
turns, user im pac t  w ith  f lume walls, and user safety during  the 
exit into the splash pool.  A proper  and  steady flow rate for 
flume w ater is an im p o r ta n t  safety feature fo r  slow sliders in 
the high slope port ions  and  turns.

These safety fea tures  at the f lume ex i t  should be especially 
noted: a splash pool shallow  enough  to  prevent children f ro m

drow ning, enough  ro o m  to avoid im p a c t  w ith  o th e r  sliders and  
to afford  safe deceleration , and  an e x i t  posture  th a t  p revents  
head in ju ry  upon en ter ing  the  splash p o o l .

5 .2 .2  L o w er  Pool and  Pool Area a n d  D ecks. The p rob lem s 
o f  pool surroundings, puddling  on  decks ,  spec ta to r  co n tro l ,  
pool st ruc ture ,  pool f itt ings and ap p u r te n a n c e s ,  and  w ater  
quality will be o f  m ajor im po rtance .

Testing the d is in fec tan t level a n d  p H  will be a rou t ine  p r o ­
cedure.

Ordinarily, o th e r  chem ical tests o f  th e  pool w ater  will n o t  
be done rout inely , b u t  tes ting for  h a rd n e s s  with a field k i t  m a y  
be useful.  These kits  are available com m erc ia l ly .

The clarity o f  splash p o o l  w ate r  is ordinarily  acceptable  if  
no tu rb id i ty  is n o ted  and  b o t t o m  d e ta i l  is clearly visible.

Bacteriological sampling, n o rm a l ly  don e  a t  this t im e,  is 
described in 5.4 and  5.5 be low .
5.2.3 G as Chlorine R o o m s .  P ro b lem s  in the gas chlorine 
storage ro o m  m ay  be critical to  th e  sa fe ty  o f  slide users,  and  
the storage ro om  shou ld  be carefu lly  checked  on each  inspec­
tion.

Inspectors should  check  for  p r o p e r  ven ti la t ion ; cleanliness; 
the storage o f  o th e r  chemicals , espec ia lly  oxidizers, in the gas 
chlorine room ; p ro p e r  o p e ra t ion  a n d  m a in tenance  o f  the  scale; 
location  o f  electrical sw itches; p ro p e r  w arnings and em ergency  
ins truct ions inside and  ju s t  ou ts ide  th e  door  to the storage 
room ; and  posted  ins truc t ions  o n  h o w  to proper ly  change 
ch lorina tion cylinders. Inspec to rs  sh o u ld  check for chlorine 
leaks w ith  am m onia  (a t  the cy l inder  valve packing and  at the  
head gasket seal be tw een  the ch lo r in a to r  a n d  the chlorine 
cylinder valve). Chlorine leaking o u t  the vent may indicate  a 
leak at the safety s h u to f f  valve. P ro p e r  gas masks shou ld  be 
on  the premises, and ,  i f  possible, in an  area least a f fec ted  by 
the  gas and  where o p e ra to rs  have r e a d y  access to  them .

5.3 R eco m m e n d ed  Procedures  f o r  M onitor ing  Chemical 
C o n ten t

All tests for chemical co n te n t  o f  flume w ater are done  
with s tandard  test k its. Local h e a l th  depa r tm en ts  and  local 
dis tributors o f  swim ming poo l e q u ip m e n t  can give advice on 
p roper  test kits. E ach  k it  is supp l ied  w ith  specific use in s t ru c ­
tions and  pass-fail cri ter ia .  These a re  a lso  n o te d  in the  table  on 
pages 7-9 and  are specified for p a r t ic u la r  localit ies in local 
sani ta t ion  codes.

5.4  R e co m m e n d ed  Bacteriological S am pling  o f  Slide Waters

Local health  and  san ita t ion  codes  provide detailed  in s t ru c ­
tions on sampling techn iqu es  and  safe quali ty  lim itations. The 
following represen ts  a general ex a m p le  o f  bacteriological 
sampling o f  poo l waters .

a. Sample Bottles.  All sample bo tt les  m ust be steril ized 
and  trea ted  with sod ium  th iosu lfa te  to reduce  the  
chlorine p resen t in the w a te r  a t  the m o m e n t  the  sample 
is collected.

b. Collection o f  Sam ples

(1)  T im e o f  co l lec t ion  - G en era l ly ,  samples should  be 
co llec ted  on ly  when th e  p o o l  is in use an d ,  p re fe r­
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ably, du ring  p e r io d s  o f  heav ie s t  use. The h o u r  and 
day o f  the w e e k  s h o u l d  be varied to  o b ta in ,  over 
a period  o f  t im e ,  a  r e p re se n ta t iv e  cross sec t ion  o f  
the  san i ta ry  q u a l i ty  o f  t h e  pool.

(2) Place o f  co lle c t io n  - I t  has  o f t e n  been  suggested 
th a t  th e  p o o l  s h o u l d  be sam pled  a t  the shallow 
end  because th e  q u a l i ty  o f  the w a te r  is poores t  
there .  This is n o t  n ecessa r i ly  t rue .  The sam pling 
p o in t  shou ld  be v a r ied .

I t  is n e i th e r  n e c e s s a ry  n o r  desirable for a person 
to  collec t  a sam p le  f r o m  th e  m idd le  o f  the  po o l  to  
avoid co llec ting  h e a v i ly  ch lo r in a te d  re tu rn  water.  
This p ro b le m  m a y  be avo ided  by co llec ting  sam ­
ples a t  p o in ts  b e tw e e n  r e tu rn -w a te r  inlets.

(3 )  T echnique o f  sam p lin g  - The firs t s tep  in sam pling 
should  be to  c a re fu l ly  rem ove  the cap  and  s to p p e r  
f ro m  the b o t t le  w i t h o u t  to u c h in g  the in n e r  sur­
faces o f  the  s t o p p e r .  T h e  sterile bo t t le  sh o u ld  be 
held n e a r  its base  a t  a  4 5 °  angle and  filled in  one 
slow sw eep d o w n  th r o u g h  th e  w a te r ,  w ith  the 
m o u th  o f  th e  b o t t l e  a lw ays  ahead  o f  the hand. 
Care should  be t a k e n  to  avoid c o n ta m in a t io n  o f  
the sample by  f lo a t in g  debris .  The  s to p p e r  an d  cap 
shou ld  th en  be r e p l a c e d .  T he  b o t t le  m us t n o t  be 
rinsed in the  p o o l  b e c a u se  such  r ins ing  will rem ove 
the  so d iu m  th io s u l f a te .

c. D isposition  o f  Sam ple. T h e  sam ple  sh o u ld  be ta ken  to  
the  la b o ra to ry  fo r  p ro c e s s in g  as so on  as possible, p re fe r­
ably w ith in  6 h o u rs .  T h e  sam p le s  shou ld  be refrigerated  
im m edia te ly  u p o n  c o l l e c t i o n ,  a n d  if  they  are n o t  im m e d ­
iate ly  tak en  to the  l a b o r a t o r y  fo r  assay, th ey  shou ld  be 
held  at 10° C. (5 0 °  P .) .  P e r t i n e n t  d a ta ,  such  as sampling 
time, loca t ion  o f  s a m p le ,  s a m p le r ’s id en t if ic a t io n ,  and 
desired analysis, s h o u ld  a c c o m p a n y  the  sample.

5 .5  Bacteriological A nalysis o f  S lid e  Waters

5.5.1 T ests for B acterio log ica l Q u ality  o f  Water

a. Presence o f  the co lifo rm  group o f  organisms. T h e  coli- 
Ib rm  organism s, m o s t  o f  w h ic h  are h arm less ,  are p resent 
in large n u m b e r s  in th e  in te s t in a l  tracts o f  h u m a n s  and 
o th e r  w arm -b lo o d ed  a n im a ls .  The  no rm a l  feces o f  h u ­
mans co n ta in  b e tw e e n  1 0 0 ,0 0 0  to  1 ,0 0 0 ,0 0 0 ,0 0 0  coli- 
form  organisms per g ram . T es ts  fo r  coliform  organisms 
are easy to  p e r fo rm  a n d  sens i t ive .  N o  appreciable  q u an ti­
ty o f  fresh fecal m a te r i a l  c an  be p resen t in w a te r  and  
escape de te c t io n  w h e n  th e  co l i fo rm  tes t  is p roper ly  
done.

b. T otal numbers o f  bacteria  b y  the standard plate count.
This is a valuable m e a s u re  o f  th e  qua li ty  o f  po o l  water 
and ,  w hen used w i th  th e  c o l i fo rm  tes t,  gives im p o r ta n t  
co mple me n ta ry in fo r m a  t i o n .

5 .5 .2  Interpretation o f  T est R esu lts. A u th o r i t ie s  d if fe r  som e­
w h a t  on s tandards  for p o o l  w a te r s .  O ne S ta te  uses the  fo l low ­
ing s tandard: “ T he  p re sen ce  o f  organism s o f  the coliform

group, o r  a s tandard  plate count o f  more th a n  2 0 0  bacteria 
per  millimeter, or b o th ,  in 2 consecutive samples or in more 
than  10 percent o f  the  samples in a series shall be deemed as 
unacceptable w ater qua l i ty .”

5.5 .3  Reasons for Bacterial Limit V iolations

a. Structure o f pool - The lack o f  a sm o o th  inner pool 
surface contr ibu tes  to  the harborage o f  foreign m atter  
and  microorganisms.

b. D isinfection - Inadequate  dis infection devices, poor 
pool algae control,  and  easy access to  foreign matter ,  
such as leaves and o ther  organic m a t te r ,  m ay  result in 
positive bacteriological reports .

c. Water treatm ent equipm ent - Inadeq ua te  filtering is a 
prime cause o f  unsatisfactory water.

d. Slider control - The simple m a t te r  o f  overlooking the re­
quirem ents  o f  cleansing showers for sliders can result in 
po o r  bacteriological reports .

e. Makeup water - Poor quality m akeup  w a te r  added  to the 
pool may con tam ina te  otherwise sa tisfactory  water.

f. Sampling procedure - Deviation from  recom m ended  
sampling procedures m ay  cause false results .

5.5.4  A ction  Items. I f  the cou n t  fo r  e i the r  bacteriological 
test is high, p roper  chlorination procedures shou ld  be reviewed 
with the slide o pe ra to r  and  changes made to  im prove the sit­
uation. The w ater should be checked daily unti l the problem 
is solved.

6.0 R ecom m endations for Identifying and Troubleshooting  
Health and Safety Problems During the Operation o f  Water 
Slides

Identifying po ten t ia l  health  and  safety prob lem s with slide 
operations is de ta i led  in sections 2.0 and 5.0. F ind ing  the root 
o f  these problems m ay require:

a. A careful review o f  all records kept by the opera tor .

b. Personal discussions with employees.

c. On-the-site observations o f  typical jo b  opera t ions o f  
each em ployee .

d. Personal observations o f  the site w ith  regard to  general 
maintenance.

e. Personal observations o f  how large crow ds are handled 
by the employees.

f. Personal observations o f  how  m ain tenance  is carried ou t 
on the circulation, fi ltra tion , and  sanita t ion  systems.

g. Personal observations o f  die flumes, walkways, decks, 
and stairways during operation and  during  shu tdow n.

In general, hea lth  and  safety problems experienced with 
large water slides m ay  be tied to  both  initial design and  o pe r­
ator proficiency. F o r  the most pa r t ,  however, design problems
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will be evident im m edia te ly ,  and  th ey  can be identif ied and  re ­
solved by specific m a in ten ance ,  warnings, or  s tructural chang­
es. O pera tor p rof ic iency ,  how ever,  will continually  vary, 
depending u p o n  the  tra in ing and  conscientiousness o f  b o th  
th e  opera tor  and  his or he r  em ployees .

Therefore, a plan o f  f r eq u en t  (w eekly)  and tho rough  in ­
spections o f  these facili ties b y  local hea lth  officials is reco m ­
m ended ,  with careful fo l low -up  on items found  deficient in 
earlier inspections. I f  possible, the local health  au th o r i ty  
should  specify tha t  at least one  person  on each shift a t  these 
facilities be a trained sw im m ing  poo l opera to r  and th a t  d e ­
tailed records and  logs o f  all o pera t iona l a n d  sanitation activi­
ties be kept for review by  local h ea l th  authorit ies.

Because o f  the high flow rates  an d  the design o f  slides, the 
hourly  testing for chlorine residual and pH should be borne 
o u t  by the logs the  o pe ra to r  keeps. In add it ion ,  the op e ra to r  
should be required  to  keep  a detailed log o f  all repor ted  
accidents at the site.

Typical forms for w ate r  tests, filter checks, accident re ­
ports, and emergency p h o n e  num bers  are included in  this 
publication (pages 15-19) fo r  reference.

7.0  Emergency Procedures

The need  for em ergency  p lanning in areas o f  public recrea­
tion has been d em o ns tra ted  by past experience. Being pre­
pared for problems is the best m e th o d  o f  minim izing their 
consequences. T h e re fo re ,  a  w rit ten  plan for emergencies 
should be carefully devised an d  k ep t  up-to-date . All employees 
should be trained and  drilled periodically in the  execution  o f  
the plan. During o pera t iona l hours ,  a person qualified th rough  
American N ational Red  Cross training in b o th  first-aid and life- 
saving techniques should  be on  d u ty  a t  all times.

The emergency plan shou ld  encom pass crowd con tro l  and 
safe evacuation, drow nings , e lectrical shock , hea t p ros tra t ion ,  
fractures, poisonings, cuts  a n d  burns , neck  and back or spinal 
injuries, and  exposure  to  chlorine gas. Each o f  these si tuations 
is addressed in the la test A m erican  N ational R ed  Cross h a n d ­
book  on first aid , a cop y  o f  w hich  should  be on hand at the
same location as the em erg ency  plan, the first-aid k it ,  and  the
emergency te lephone nu m b ers .

Each facili ty should have available the following fust-aid 
supplies:

« First-Aid Kit. A s tandard  24-unit kit  stocked and  read­
ily accessible for use.

® A strc tcher and b lanke ts .

•  A s tandard  p ly w o o d  backboard  or o ther  acceptable
splint, m ade to the specifications o f  the American
National Red  Cross, for persons with back and  neck  
injuries.

An area or ro om  should  be set aside for the em ergency  care 
o f  casualties.

Every facility should  have posted  by the phone a list o f  
current emergency num bers ,  such as the nearest available 
physician, ambulance service, hospital,  rescue squad, police 
dep a r tm en t ,  and  fire d epa r tm en t .

O f  course, one  o f  the m os t effective m e th od s  o f  con tro l  o f  
emergencies is to p lan  for th em  in the original design o f  the 
facility. Health and safety officials should review and  co m ­
m ent on the original plans and  layouts  before a building per­
mit is issued.

Two types o f  em ergency  situations for which evacuat ion 
procedures should be developed  are:

® Major release o f  chlorine gas

•  P ow er outage during n igh tt im e  opera t ion

7.1 Chlorine Gas Release

Gas masks should be provided at a p o in t  accessible to  the 
opera tor,  generally im m edia te ly  outside the chlorine ro o m  
door. With low co n cen tra t io ns  o f  chlorine in the air, front-  
m ou n ted  or back -m ou n ted  gas masks eq u ipped  w ith  a chlorine- 
type  cannister  m ay  be used. With high concen tra t io n ,  h o w ­
ever, the  preferred m eans o f  respiratory pro tec tion  is a self- 
contained breathing appara tus ,  w ith  a full face piece and  a 
cylinder o f  air o r  o xygen  carried on  the body . The appara tu s  
should be the p ressure-dem and type ,  in w h ich  the pressure in ­
side the  face piece is positive during  bo th  inhalation and  ex h a ­
lation. I f  replaceable cartridges are used in the mask, specific 
ins tructions should be p o s ted  to replace the cartridge w ith  a 
new o ne  im mediately  after each use.

In addition  to the general em ergency plan, a carefully d e ­
vised plan specific fo r  chlorine gas should  be posted .  P erson­
nel should  be drilled regularly in execu ting  the plan.

A p lan  should also be devised for  the general evacuation  o f  
a facility. Because o f  variations in slide designs, the m o s t  feasi­
ble approach lies in each facili ty’s devising an individual plan 
o f  action contingent upon  approval by local hea lth  au thor it ies .

Chlorine can be d isposed o f  th rough  a s tandby  alkali a b ­
sorp tion  system. A suitable tank capable o f  holding the re ­
quired alkaline so lu tion  shou ld  be provided. The alkali should  
be s to red  so that a so lu tion  can be readily p repared  w hen 
needed. Chlorine should  be passed in to  the  solution th rou gh  a 
connection  properly  subm erged  and  weighted  to  hold it  u nd er  
the surface. The co n ten ts  o f  a full 100-pound  cylinder o f  
chlorine can be absorbed  in 3 00  gallons o f  w ater or 125 
pounds o f  caustic  soda dissolved in 40  gallons o f  water.

7.2  Pow er Outage

Each facility should  have an em ergency  plan for use in the  
event o f  a n igh t t im e pow er outage.

Battery-opera ted  em ergency  lighting packs are available as 
s tandard  budding elec trical items. In add it ion ,  portable  lights 
and bullhorns should  be available to  personnel at all times, 
and an  evacuation plan should  be devised. Personnel should  be 
drilled regularly in e x ecu t io n  o f  the plan.

The focal po in t  o f  any  such plan m u s t  be the im m edia te  
cessation o f  use o f  th e  slide and the  low er pool once the w ate r  
supply is cut off.
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8 ,0  Typical P osted  User Safety W arnings for  S lide Operational 
U se

a. No runn ing ,  s tand ing ,  kneeling , ro t a t i n g ,  tum bling ,  or 
stopp ing  in f lumes o r  tunne ls .

b. No diving from  flum e a t  any  t im e .

c. Never use this slide w hen u n d e r  th e  inf luence  o f  a lcohol 
or drugs.

d. Only one person at a time. O bey ins truct ions  o f  to p  pool 
supervisor and  lifeguard at all times.

e. Never form  chains unless au thor ized  b y  slide manager 
o r  by posted  instructions.

f. Keep hands inside the flume.

g. Leave the land ing  pool p rom ptly  after  exit ing  f ro m  slide.

h. Keep all glasses, bo tt les ,  and  fo od  away from  pools.

14



FO R M  A

TY PIC A L  FIR ST-A ID  R EPO R T

L o c a t io n ___________________________________________________________________________________D ate „ ___________ ____________________

Please check one ( )  G uest ( ) E m p loy ee_____________________________________ T im e______________a . m ____ __________ p.m .

Name o f  V ic t im :_________________________________________________________________________________________ A g e ----- ------------------------

A d d ress___________________________________________________________________________________________________________________________

C i t y   ____________________________________________________ S ta te_____________________________________ Z ip .------- — ----------------

P h o n e _____________________________________________________________________________________________________________________________

What Happened — V ictim  S t a t e m e n t : _____________________________________________________________________________________________

As the victim o f  th is  a c c id en t ,  1 h e reb y  certify  th a t  th e  above s ta tem en t is true  to  the  bes t  o f  m y  know ledge. 

Signature o f  V ic t im :________________________________________________________ ________________________________

Location o f  A c c id e n t : .

Name o f  W itness :____

N a m e ________________

A d dress .

C ity .__________________________________________________________ S ta t e ___________________________________ Z i p .

P h o n e _______________________________________________________________________________________________________

Sta tem en t  o f  Witness:

Describe Injury:

On-Site T rea tm en t:

. Was A m bulance  C a lled ?  Yes________ No

A ttend ing  Em ployee  o n  D u ty :  

S ta tem en t : ___________________

Manager o n  D u ty : .  

S ta tem en t :_______

N ote: If you  need m ore  space for witnesses, write  in fo rm at ion  o n  the back o f  this report .

D IR EC TIO N S: This repor t  m u s t  be  filled ou t comple te ly  and accurately, w ith  the original repor t  to  be  m a i led  each M onday to  
the h ea l th  a u th o r i t y  along w ith  the Daily  R eports .
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FO R M  B

T Y PIC A L  D A IL Y  W A TER  Q U A LITY  LOG

L o c a t io n : . 

Date: —  

Day: —

Weather:

W A T E R  T EST AND F IL T E R  CHECK

Time

10:

H :_

! 2 :_

1 :

2 :_

3:

4:_

5:_

6 :_

1:_

8:_

9:_

1°:_

H :_

1 2 :

Chlorine
C oun t

p H Water
Clarity

Backwash T em pera tu re Initial
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F O R M  C 

E M E R G E N C Y  PH O N E  NUMBERS

L o ca t io n  ---------------------------------------

P O L IC E  _________________________

HW Y P A T R O L ------------------------------

F IR E  D E P T .  ------------------------------- -

PLUM BER:

C o m p a n y ______________________

P e r s o n ---------------------------------------

O th e r  Emp. ___________________

G E N E R A L  C O N T R A C TO R :

C o m p a n y ______________________

P e r s o n  _____________________

O th e r  Emp. ___________________

ELEC TRICIA N :

C o m p a n y  __________________

Person _____ ___________________

O th e r  Emp. ___________________

SWIMMING PO OL SUPPLY:

C o m p a n y ______________________

Person ________________________

O th e r  Emp. ___________________

V EN D IN G  MACHINE COM PANY:

C o m p a n y ______________________

P e r s o n _________________________

O th e r  E m p   ______________

S H E R IF F ____

AMBULANCE 

H O SPITA L _

Phone _______

Home Phone _  

Home Phone _

Phone _______

Home Phone _  

Home Phone _

Phone _______

Home Phone _  

Home Phone _

Phone _______

Home Phone _  

Home Phone _

Phone _______

Home Phone _ 

Home Phone _
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G LO SSARY

B ackw ash  — The process o f  tho rou gh ly  cleansing th e  filter 
m edia  and  elements, by  reverse flow.

Backw ash  Cycle — T he  tim e required  to  tho rough ly  backw ash  
th e  fi lter media and e lem en ts ,  and  th e  con ten ts  o f  th e  fi lter 
vessel.

B ackwash R ate  — The rate o f  app lica tion  o f  w ater  th rou gh  a 
filter during  the  cleaning cycle, norm ally  expressed in U.S. 
gallons per minute  per  square foo t o f  effective fi lter area.

Cartr idge — A replaceable p o rou s  e lem ent.

D epth-T ype  Cartridge: A fi lter cartridge, w ith  m edia no t  
less than  % inch ( .18  cm) th ick ,  w h ich  relies on  p ene tra t io n  
o f  particulates in to  th e  media to  achieve their removal and 
to  provide adequa te  ho lding capacity  for th e  cartridge.

Surface-Type Cartr idge: A fi lter cartridge, with m edia less 
th a n  JA inch (.18 cm ) th ic k ,  w h ich  relies on  re ten t io n  o f  
part icu la tes  o n  the surface o f  th e  cartridge to  achieve their 
removal.

D eck ,  A boveground — A ny  s truc ture  th a t  is on  to p  o f  or 
ad jacen t to  the  o u te r  edges o f  th e  landing poo l wall tha t  can 
su pp o r t  one  or m ore persons  in a si tt ing  o r  upright position.

D ecks  — Those areas surrounding  a pool o r  flume w hich  are 
specifically construc ted  o r  installed for use by  sliders.

E ffective Filter Area —

Perm anen t Media T y p e :  The effective filter area is the  
cross-section area o f  th e  fi lter surface tha t  is perpendicular 
t o  the  flow direction .

D ia tom aceous  E ar th  T y pe :  The effective filter area o f  the  
sep tum  shall be th a t  part  o f  the  sep tum  which will accept 
th e  full th ickness  o f  the  p recoa t*  and th rough  w hich the 
design filter flow will be m ain ta ined  during fi ltration.

Cartridge Filter: T he  to ta l  effective filter area shall be that 
cartridge area w h ic h  is exposed  t o  th e  direct flow o f  w a te r .  
This excludes cartridge ends, seals, supports ,  and o th e r  
areas where flow is im paired.

F a c to r  o f  Safety — The u l t im a te  load divided by th e  safe load 
or the  u lt im ate  s treng th  divided b y  the  allowable stress.

F il te r  — A device th a t  separates  solid particles from  w a te r  by 
recirculating it th ro u g h  a p o rou s  substance.

Perm anen t Media F il te r :  A  fi lter m ade o f  m edia th a t  can 
be regenerated an d  will no t  have to  be replaced.

D ia tom aceous E ar th  Filter: A fi lter w ith  a th in  layer o f  
filter aid as filter m ed iu m  th a t  periodically m ust b e  re­
placed.

Cartr idge Filter: A fi l te r  w i th  a p o rou s  cartridge as filter 
medium .

^D efined under  “ A dditiona l Technica l  T erm s.”

Filter A gitation — The m echanical or m anu a l  m o vem en t to  d is ­
lodge the  fi lter aid and dirt from the fi lter e lem en t.

Filter Cycle — T h e  opera t ing  t im e  be tw een  cleaning or b a c k ­
wash cycles.

Fil ter E lem ent — A  device w ith in  a fi lter t a n k  designed to  e n ­
trap solids and conduct w ate r  to  a m anifo ld ,  co llec tion  heade r ,  
pipe or similar condu it .  Filter e lem ents usually  consist o f  a 
sep tum  and sep tum  suppor t .

P erm anen t F il te r  Media: A  finely graded m ateria l (such  as 
sand o r  an th rac ite )  w h ich  removes fi lterable  partic les 
f ro m  the  w ater.

F il te r  Aid: A ty p e  o f  finely divided m ed iu m  used  to  coat a 
sep tum  ty pe  fi lter — usually d ia tom aceous  e a r th ,  processed 
perlite, o r  similar material.

F il tra tion  F low  — The rate o f  flow, in volum e pe r  t im e  (gpm, 
gph), through th e  fi lter system installed acco rd in g  to  m a n u ­
fac tu re r’s in s truc t ions  w i th  new clean media.

Fil tra tion  R a te  — The rate o f  fi ltra tion o f  w a te r  th ro u g h  a 
filter during the fi lter cycle expressed in  U .S. gallons per 
m inu te  per square foot o f  effective fi lter area.

F lo o r  -  The  in ter io r  b o t to m  surface o f  t h e  splash pool,  c o n ­
sisting of th a t  surface from  a horizon ta l  plane u p  to  a m ax i­
m u m  of a 46° slope.

F lu m e  -  An inclined channel containing w a te r  and  providing a 
safe transit pa th  for conveying people,

JT U  -  Jack son  T u rb id i ty  U nit,  a m eans o f  m easuring  w ater  
clarity.

L oads — Loads are  classified as static and d y n am ic .  S ta t ic  loads 
are forces tha t  are applied slowly and then rem ain  nearly 
constan t.  One exam ple  is weight, o r  dead load. D y n a m ic  loads 
are forces th a t  vary w i th  time.

Pinching Hazard  — A ny  configuration  o f  c o m p o n e n ts  tha t  
w ould  p inch  o r  en trap  the  fingers o r  to e s  o f  a child or adult.

Primary S truc tu ra l  Members — Any part o f  th e  f lum e o r  pool 
s t ructure  tha t carries o r  retains any  sta tic  load o r  stress caused 
by  water pressure o r  s t ruc tu re  weight.

Pun c tu re  Hazard  — A ny  surface or p ro t ru s io n  t h a t  would 
p unc tu re  a ch i ld ’s o r  an a d u l t ’s skin u n d e r  casual con tac t .

Rem ovable  — Capable o f  being taken  away f ro m  th e  main 
u n i t  w i th  the  use o f  only simple too ls ,  such as a screwdriver, 
pliers, o r  w rench .

Safety Walls — That part  o f  the flume designed to  keep  a slider 
w ith in  the  geom etric  confines of th e  f lume.

Secondary  S tru c tu ra l  Members — Any part o f  th e  f lume oi 
poo l s truc ture  tha t is not subject to  a load caused  by watei 
pressure or s tructure  weight ( tha t  is, ridgidizing members)
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S e p tu m  — T hat p a r t  o f  th e  fi lter e lem e n t  consisting o f  c lo th , 
w ire  screen, or o th e r  p o ro u s  m a te r ia l  o n  w h ic h  th e  fi lter  m ed i­
u m  or  aid is d e p o s i t e d .

Shallow A reas — P o r t io n s  o f  a p o o l  ranging in  w a te r  d ep th  
f ro m  3 feet (91 cm ) to  5 feet (1 .5 2  m ) .

Splash Pool — A land ing  p o o l  at th e  end  o f  th e  slide from 
w h ich  b a th e r s  exit to  th e  deck .

S pray  Rinse, M echanica l  — A fixed  or m echan ica l ly  movable 
spray  system w h ic h  d irec ts  a s t re am  o f  w a te r  against th e  filter 
surface, causing th e  filter aid and accu m u la ted  dir t to  dislodge 
in to  th e  e m p ty  tan k .

R ecessed  S teps  — A r ise r / t re ad  o r  series o f  r ise rs /treads  e x ten d ­
ing d o w n  f ro m  th e  d e c k  w i th  th e  b o t t o m  rise r / tread  te rm in a t ­
ing at th e  landing p o o l  wall,  th u s  crea t ing  a “ sta irw ell .”

R ecessed  T re a d s  — A  series o f  vertically  spaced  cavities in the  
landing p oo l  w all  c rea t ing  step holes.

Stress — Force  pe r  u n i t  o f  area.

T a m p e r p ro o f  — A  te r m  ind ica t ing  t h a t  to o ls  are requ ired  to 
a lter  or rem ove  p o r t io n s  o f  th e  e q u ip m e n t .

A D D IT IO N A L  T E C H N IC A L  TER M S*

Lower D is tr ibu t ion  System (U nderd ra in )  — T hose  devices used 
in th e  b o t to m  o f  a perm anent media filter to  collect the  water 
uniformly during  th e  filtering and to  d is tr ibu te  the  backwash 
un iform ly  during th e  backwashing.

Precoat — The coating  o f  fi lter aid on th e  sep tum  o f  a dia- 

tom ite-type  filter a t  the beginning o f  each fi lter cycle.

Upper D istribution  System — Those devices designed to  distri­
bute  the w ate r  enter ing a perm anen t media fi lter so tha t  the  
media  will be p reven ted  from  moving o r  migrating. Unless 
o th e r  means are provided, this system will also p roper ly  collect 
w ater  during filter backwashing.

sys tem  in a p e rm a n e n t  m ed ia  filter.

*The te rm s in th is  list d o  n o t  appea r  in th e  t e x t ,  b u t  they  are relevant to  the  recreational w ater  flume industry .

Cold Crack — T he  t e m p e ra tu re  a t  w h ich  th e  liner or flume 
m ateria l will physica lly  crack w h e n  fo ld ed  180° on  itself. 
See A m erican  S oc ie ty  for T es ting  Materia ls  (A STM ) Specifi­
ca t io n  D. 1790 , “ B rit tleness ,  T e m p e ra tu re  o f  Plastic F ilm  by 
Im p a c t ,” revised 1970 .

Edge G uards  — Shields designed  to  cover sharp edges on 
flumes, tun ne ls ,  o r  railings.

F il te r  V a c u u m  (o r  S uc t ion )  — A fi lter w h ich  o p e ra te s  under  a 
v acuum  from  the  suc t ion  o f  a p u m p .

F reeb oard  — T he  c lear vertical d is tance  b e tw een  th e  to p  o f  the 
filter m edia  and th e  low est o u t le t  o f  th e  u p p e r  d is tr ibu tion

T op  Pool (o r  S tar ting  Pool) — A shallow t rou gh  or pool at the 
to p  o f  the slide wherein  th e  slider begins his or her descent.

T oxic  — Having an adverse physiological effect on humans.

Tread Contact Surface — F o o t  con tac t  surfaces o f  ladder, step, 
stair, or ramp.

Turnover  — The period  o f  time (usually in hours )  required to 
circulate a volume o f  w ater  equal to  the  vo lum e o f  w ater in 
the  landing pool.

Wall — T hat s tructure  th a t  supports  th e  land ing  p oo l  liner or 
the surface o f  a f lum e th a t  is w ith in  45° o f  vertical.

Wall Closure — T he  fastening device th a t  co nn ec ts  the  flume 
wall ends.

Water Line — The w ate r  line is defined in on e  o f  the  following 
ways:

a. Skimmer System — The w ate r  line shall fall in the  m id­
point o f  th e  opera t ing  range o f  the  skimm ers.

b. Overflow System  — The w ate r  line shall be  established 
by th e  height o f  th e  overflow rim.
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